Introduction.
Calculation of critical exponents is one of the main problems in the theory of critical behavior. One of the very effective ways of its solving is the renormalization group equations technique. It enables us to construct ε-expansions, that is, power series in deviation ε from the logarithmic dimension. Another method which is used for description of the system behavior at critical points is the self-consistent equations which result from discarding all the bare contributions in the skeleton equations for Green's functions [1] [2] [3] [4] [5] . Is was used for construction of 1/n-expansions in the O(n)-symmetric (ϕ 2 ) 2 model. The main advantage of this method is the significant reduction in the number of Feynman's diagrams required for solving of the problem. The self-consistent equations for full propagator and full triple vertex are the base of the conformal bootstrap technique which was used for calculation of 1/n 3 -correction to the index η in (ϕ 2 ) 2 model [5] . In the present paper, we propose to use this method for construction of the ε-expansion in ϕ 3 model and compute the ε 4 -correction to the index η. For calculation of the Feynman's graphs with necessary accuracy we use the methods described in [1, [6] [7] [8] [9] .
2 Conformal bootstrap method for ϕ 3 -theory.
We investigate the use of conformal bootstrap technique for the simplest massless ϕ 3 theory with one scalar field ϕ(x):
in the Euclidian space of the dimension d = 6 + 2ε. The propagator and the vertex function in non-logarithmic dimension (ε = 0) are known to be the power functions of coordinates:
Our aim is to find η in the form of ε-expansion up to ε 4 :
The system of equations of the conformal bootstrap is the following [1, 5] :
where
3 (a renorm-invariant combination of amplitudes). The function V (α, u; ω) is defined by the condition:
where circle is vertex function, the circle marked with ω is the regularized vertex function:
For calculation of η 4 we need to take into consideration the following diagrams:
We have We chose the dimension d = 6 + 2ε because all these diagrams converge with d > 6 only. There are 3 major formulas of calculation of massless diagrams:
where line with index z is:
if the index of line is not specified, that it is equal to unity:
Using the inversion transformation we reduce three-tail diagrams to two-tail ones. We illustrate this with the example of γ 1 .
We denote:
We have
The function Ψ has the following attribute:
We, therefore, have
The graph γ ′ 1 has second order pole in ε and differentiation in ω does not increase the singularity in ε:
Therefore, to compute γ 1 with desired accuracy we need to calculate 4 terms in ε for γ 
All these graphs have second order poles in ε, whereas the combination Q is finite. The second and third graphs in Q are calculated explicitly. The index of moved line is
If we consider the case with c 1 = c 2 = 0 then we obtain Q = 0. Therefore, in the linear approximation it holds:
Now, our task is to find the coefficient C. The value Q is finite, therefore, it does not depend on the way of regularization. We choose the regularization such as all the diagrams are calculated explicitly:
In the linear approximation we have Q = Ccε + ... with the same coefficient C. We use the fact that the graph of the following type is calculated explicitly in arbitrary dimension: .
After computations we obtain
where ζ(z) is the Riemann's zeta function. It, therefore, holds C = − 1 2 + ζ(3), and we receive the following result: where τ = γ E + ln π, and γ E is the Euler's constant. Let us consider the diagram γ 2 . Similarly, we make the function Ψ:
and we receive the following graph γ To obtain η 4 we need to compute three terms in ε for γ ′ 2 | ω=0 and two terms for
. After integrations of unique vertexes we receive:
We consider the following combination:
This combination is finite when ω = 0, and it has first order pole in ε at arbitrary ω. We introduce auxiliary diagram
It is finite at ε = ω = 0. Computations of γ 2 with necessary accuracy are reduced to calculation of ξ up to the terms of order ε 2 and εω. We do calculations by using the methods described in [1, [6] [7] [8] [9] . We obtain: The result for γ 2 is the following:
Let us consider the third order diagrams: γ 31 , γ 32a , γ 32b and γ 32c . The function Ψ appears by the same way. The rest graphs are the following: To obtain η 4 we need to find two terms in ε for these graphs at ω = 0 and the main approximation in ε at arbitrary ω up to linear term in ω. Using analogical techniques we receive
For the fourth order graphs γ 41 till γ 49 we should calculate the main approximation in ε only. After making the function Ψ it is sufficient to calculate the main term in ε of rest diagrams γ ′ 4i at ω = 0 only. The singular contributions appear with the integration of vertex functions, these contributions are equal to
The graphs γ ′′ 4i do not have any singularities, and we can calculate them directly in the dimension d = 6. We obtain the following: 
